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(57) ABSTRACT
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The housing may also include a pair of jaws adapted to clamp
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1
BRACKET AND A CROSSBAR ASSEMBLY
FOR A ROOF RACK

FIELD OF APPLICATION

The present application relates to a vehicle roof rack or
load carrier.

BACKGROUND

Roof racks are well known and are manufactured in a
variety of configurations. One conventional roof rack assem-
bly includes first and second roof rails mounted in a spaced
apart and substantially parallel arrangement on opposite sides
of the roof of a vehicle. Often, such rails are attached to a
vehicle roof during manufacture and assembly of the vehicle.
One or more crossbars, usually two, typically extend substan-
tially perpendicularly between the roof rails and attach to the
roof rails.

According to conventional designs, crossbars are config-
ured to be positioned perpendicular to the roof rails to which
they connect. The brackets used to couple or attach the cross-
bars to roof rails provide for no flexibility or variation in this
configuration. However, in practice, roof rails sometimes
deviate from being parallel. This may be as a result of manu-
facturing imperfections or tolerances and/or any damage to
the roof rails, such as through bending of the rails. These
problems are exacerbated when crossbars are positioned at
different points along the lengths of the roof rails, such as by
moving the crossbars from one point along the length of the
roof rail to another point by sliding the crossbars along the
roof rails. Thus, although the ability to move the crossbars
along the length of the roofrails provides improved flexibility
for users, a crossbar of fixed length will not be able to attach
to a point on a roof rail that is spaced too far apart from, or too
close together to, the opposing roof rail.

Such requirements have previously restricted vehicle
designers to arrangements in which the rails are substantially
parallel, which may not always be desired, at least for aes-
thetic reasons.

Furthermore, conventional designs have been somewhat
difficult to fit to a vehicle, and are sometimes not only time-
consuming, but are also frustrating for users. This, is particu-
larly the case where it is desired to install or remove crossbars
for aroof rack on a regular basis. Generally, prior art arrange-
ments require a first step of fixing a bracket to a roof rail and
then a second step of fixing a crossbar to the bracket.

SUMMARY

In broad terms, there is described a bracket for coupling a
crossbar to a pair of roof rack rails or roof rails. Particular
embodiments provide for flexibility in the orientation of one
rail relative to the other, namely, the rails may be other than
parallel to one another. Preferred embodiments further sim-
plify installation as will become apparent.

According to some embodiments, there is provided a
bracket for a crossbar assembly for a roof rack, the bracket
comprising a crossbar housing for receiving and engaging
one end of a crossbar; and rail engaging means for coupling
the bracket to a fixed roof rail. The rail engaging means
comprises first and second jaws; and, means for urging at least
one of the jaws towards the other so as to grip the rail.

Preferably, the first jaw is fixed in position and the second
jaw is movable relative to the first jaw.
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More preferably, the second jaw is pivotable or hinged,
relative to the first jaw, about a first axis so as to enable the first
and second jaws to move apart or towards each other and to
enable gripping of the rail.

Preferably, the second jaw comprises a body having first
and second ends, the first end being configured to engage the
roofrail and the body being pivotable about the first axis at the
second end. Preferably, the second end is configured to
engage a profiled surface.

The profiled surface improves the strength of the connec-
tion or joint between the second jaw and the crossbar by
helping to prevent the second end from slipping and also by
acting as a strut which helps to prevent buckling of the cross-
bar under load.

The profiled surface further provides one or more discrete
pivot points for the second end of the second jaw.

Preferably, the second jaw is pivotable relative to the first
jaw about a second axis.

Preferably, the second axis is substantially perpendicular
to the first axis.

Preferably, the means for urging at least one jaw towards
the other comprises a threaded shaft configured to engage a
threaded bore, wherein rotation of one of the shaft or the bore
is inhibited; one of the first and second jaws is fixed in posi-
tion relative to the shaft in the direction along its main axis;
and the other one of the first and second jaws is fixed in
position relative to the bore in the direction of the main axis of
the shaft, whereby rotation in a first direction, of whichever
one of the shaft or the bore that is not inhibited from rotating,
urges the jaws together, and rotation in the opposite direction
allows the jaws to move apart.

The bracket is not limited to such an arrangement and other
means for controlling the spacing of the jaws may be substi-
tuted therefor as would be apparent to those skilled in the art.

Preferably, the second axis is substantially parallel to the
main axis of the shaft. More preferably, the second axis is
substantially aligned with the main axis of the shaft.

According to some embodiments, there is provided a cross-
bar assembly for a roof rack, the crossbar assembly including
a crossbar having first and second ends; and first and second
brackets according to the first aspect, wherein the crossbar
housing of the first bracket is configured to engage the first
end of the crossbar and the crossbar housing of the second
bracket is configured to engage the second end of the cross-
bar, and wherein the rail engaging means of each bracket is
configured to engage a corresponding rail, such that the cross-
bar is held and supported at each end to a rail via the crossbar
housing in each bracket.

Preferably, the crossbar assembly comprises a contoured
surface configured to engage the second jaw, the point of
engagement defining at least one pivot, namely the first axis,
about which the second jaw may rotate relative to the first jaw.

Preferably, the contoured surface comprises at least one
slot, ridge or groove.

More preferably, the contoured surface comprises a plural-
ity of substantially parallel slots, ridges or grooves.

Preferably, the at least one or each slot, ridge or groove is
arcuate. This enables the second jaw to readily pivot about the
second axis.

Preferably, the contoured, surface is provided on a surface
of the crossbar. Alternatively, the contoured surface may be
provided on an insert that is adapted to couple to the surface
of the crossbar.

In addition to better defining pivot points for the second
jaw, the ridges or grooves increase the strength of the bracket
and crossbar assembly by improving resistance to buckling of
the crossbar while under load.
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According to some embodiments, there is provided a roof
rack comprising a bracket as described herein and/or a cross-
bar assembly as described herein.

The term “roof rack™ as used herein should be interpreted
to include the similar term “load carrier”.

Similarly, the term “crossbar” is to be interpreted broadly
to include a strut/member/assembly configured to span
between rails or other fixtures, particularly on a vehicle roof,
but not limited to being on a vehicle roof.

The term “relevant vehicle” means the vehicle to which a
user intends to attach a roof rack.

The term “effective length of the crossbar” refers to the
length of the crossbar between the brackets of the roof rack.

The term “comprising” as used in this specification and
claims should be interpreted to mean “consisting at least in
part of” or “comprising”. That is, when interpreting indepen-
dent claims comprising that term, the features prefaced by
that term in each claim all need to be present but other features
can also be present. Variants, such as “comprised” and “com-
prises” are to be interpreted in the same manner.

BRIEF DESCRIPTION OF THE DRAWINGS

Further aspects of the embodiments described herein will
become apparent from the following description, which is
given by way of example only and with reference to the
accompanying drawings, in which:

FIGS. 1a to 1c¢ provide alternative views of a crossbar
assembly according to some embodiments described herein;

FIGS. 2a and 24 provide alternative views of a portion of a
bracket according to some embodiments described herein;

FIG. 3 is a perspective end view of a crossbar according to
some embodiments described herein;

FIGS. 4a and 4b are alternative perspective views of a
crossbar insert according to some embodiments described
herein;

FIG. 5a is a perspective view of a portion of a crossbar
assembly according to some embodiments described herein;

FIGS. 55 and 5¢ provide alternative views of the crossbar
assembly of FIG. 5a with portions removed; and

FIG. 6 is a plan view of an insert according to some
embodiments described herein.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

Embodiments described herein relate to a bracket for cou-
pling a crossbar to roof rack rails.

FIGS. 1a, 15 and 1c¢ show alternative views (perspective,
rear elevation and underside views, respectively) of an assem-
bly according to some embodiments described herein. The
assembly includes a crossbar 10 provided with first and sec-
ond brackets 11a, 115 at each end thereof. The brackets 11a,
115 enable the crossbar 10 to be connected to first and second
roof rack rails, respectively. A resilient infill 12 is provided
within a passage in the crossbar 10.

Each ofthe brackets 11a, 115 is typically identical and only
one will be described and shown in detail.

Bracket 11a includes a main body 13, which is shownmore
clearly in the perspective views of FIGS. 24 and 2.

As shown in FIGS. 2a and 24, the main body 13 comprises
a base having a pair of supports 14a, 145 with a bridge 15
spanning the two. A crossbar housing 16 is positioned above
the bridge 15. The crossbar housing 16 is shaped to allow for
a crossbar having an aerodynamic end profile (such as that
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4

shown in FIG. 3) to be slid into the housing 16. The crossbar
housing 16 holds and supports the crossbar 10, securing it to
the first bracket 11a.

Although the form of the crossbar housing shown in FIG.
2a is shaped to hold and support a crossbar with an aerody-
namic end profile, it is envisaged that the crossbar housing
could be shaped to house and support a crossbar having a
different transverse cross-sectional profile. Furthermore, it is
not essential for the main body 13 to comprise a bridge. For
example, it is alternatively envisaged the base of the main
body 13 may have a continuous bottom edge.

Overhanging lips 17a and 175 are located at the top of the
crossbar housing and act to prevent the crossbar from pulling
upward out of the housing 13 when upward force is applied to
the crossbar. The overhanging lips define an opening giving
access to a longitudinal channel running substantially along
the length of the crossbar. The opening and channel allow for
equipment brackets (also known as accessory clamps) to be
attached to the crossbar at one end, and slid along the channel
of the crossbar between the lips of the crossbar housing. The
equipment brackets are suitable for holding kayaks, bicycles,
or the like to the roof rack.

One form of crossbar for a roof rack according to embodi-
ments described herein is shown in FIG. 3. The crossbar 10
has an aerodynamic external transverse cross-sectional pro-
file. This profile can readily be seen by viewing the crossbar
from one end. While not limited thereto, the interior of the
crossbar is separated into three different portions: a core 31, a
first cavity 32, and a second cavity 33. Aninfill channel 35, for
receiving the resilient infill 12, is positioned in the core 31 and
between the first and second cavities 32, 33. A pair of oppos-
ing lips 38a, 385 project across the infill channel, at the upper
surface 34 of the crossbar.

FIGS. 4a and 45 provide alternative perspective views of a
crossbar insert 50 that acts as an extension means. The cross-
bar insert 50 comprises a support 51 having an end face and a
contacting face.

First and second extension arms 52, 53 project from the
contacting face of the support 51. The first and second arms
52, 53 have opposing inner faces that define a channel ther-
ebetween. Each of the first and second arms have a peripheral
external surface that substantially corresponds with the inner
surfaces of the first and second cavities 32, 33 in the crossbar
respectively, so that the arms substantially mate with and fill
the first and second cavities.

To attach the crossbar insert 50 to one end of the crossbar
10, the first and second extension arms 52, 53 are slid into the
first and second cavities 32, 33 of the crossbar respectively.
The core 31 of the crossbar 10, comprising the infill channel
35, is positioned within the channel of the crossbar insert 50.
The arms 52, 53 are pushed into the crossbar 10 until the
contacting face of support 51 abuts the end of the crossbar 10,
thereby preventing the entire crossbar insert 50 from sliding
within the crossbar 10.

The support 51 supports the arms 52, 53 and acts as a stop
to prevent the entire crossbar insert 50 from being slid within
the crossbar 10. Each extension arm should fit snugly within
its respective cavity to prevent the arm from skewing relative
to the cavity. The support 51 further includes an aperture 88
for supporting elements of the bracket, as will become appar-
ent:

To allow the crossbar insert and crossbar to be properly
held together in a roof rack according embodiments described
herein, the crossbar and extension member are snugly housed
within a respective bracket described herein. To easily allow
the crossbar insert to be housed within a bracket of the roof
rack, the end face of the support 51 has an external profile that
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is substantially the same size and shape as the external end
profile of the crossbar 10 (that profile being viewed from an
end of the crossbar).

Because the size and shape of the profile of the end face of
the support 51 is substantially the same size as the external
end profile of the crossbar 10, the crossbar insert is snugly
housed within the crossbar housing 16 in the same way in
which the crossbar 10 is housed within the housing 16.

Both the support 51 and crossbar 10 can be slid along the
crossbar housing 16 in the longitudinal direction thereof, but
the crossbar housing 16 prevents substantial sideways (or
lateral) movement of the crossbar 10 and support 51 within
the housing 16.

To increase the effective length of the crossbar in order to
attach the crossbar to rails that are spaced apart at different
distances, the first and second extension arms 52, 53 of the
crossbar insert or extension means 50 are retracted from the
first and second cavities 32, 33 of the crossbar so that only a
portion of the extension arms remain with each of the firstand
second cavities. Thus, portions of the extension arms 52, 53
nearest the support 51 are now exposed. A cover 121 of the
bracket is placed over the upper surfaces of the exposed
extension arms and crossbar. The cover preferably has a simi-
lar profile to the upper surface of the crossbar. If the cover
were not present, the exposed joint between the extension
arms and crossbar would create significant and undesirable
cavity noise as a vehicle bearing the roof rack moves. Thus,
some embodiments described herein allow the effective
length of the crossbar, whilst retaining a streamlined and low
noise producing roof rack-system.

Furthermore, because the portions of the extension arms
52, 53 that remain within the first and second cavities of the
crossbar are held snugly within these cavities, and because
the support 51 of the extension means is held snugly within
the crossbar housing and cover arrangement, the crossbar 10
and extension means 50 are prevented from skewing relative
to the crossbar brackets 11a, 1156. Thus, some embodiments
described herein also allow the effective length of the cross-
bar to be extended without compromising the strength of the
join between the crossbar brackets and crossbar.

Referring again to FIG. 15, in particular, the brackets 11a,
115 each include first and second jaws 101, 102 which are
configured for fixing to a roof rack rail. According to the
embodiment shown, each first jaw 101 is fixed in position
with the corresponding second jaw 102 being movable rela-
tive thereto. In FIG. 15, each second jaw 102 is shown in a
different position. In the case of the bracket 11a, the configu-
ration shown exemplifies a position of the jaws when the jaws
101, 102 are securely fitted around a rail, whereas for the
bracket 115, the configuration shown exemplifies a position
of the jaws when introducing the bracket to, or removing it
from, a rail.

Additional detail for first jaw 101 is provided in FIG. 25.

Further detail of the second jaw 102 and the preferred
mechanism for urging the first and second jaws 101, 102
together are shown in FIGS. 5a to 5¢. Some elements have
been removed from FIGS. 56 and 5c¢ to improve clarity. FIG.
5c further shows additional detail of the resilient infill 12 and
how portions of the bracket are coupled to the support 51.

As shown most clearly in FIG. 55, second jaw 102 includes
amain body 103 having a first end 104 and a second end 105.
The second end 105 is configured to cooperate with the
opposing surface of the first jaw 101 to grip a rail by pivoting
about the first end 104 which engages the underside of the
crossbar.

While not limited thereto, according to preferred embodi-
ments, the first end 104 is able to pivot about a plurality of
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different points. This is facilitated using a plurality of spaced
apart slots, grooves or ridges 106 along the crossbar. One or
more apertures may be provided in the base of the crossbar
housing to facilitate the engagement of the first end 104 with
the slots, grooves, or ridges 106 of the crossbar. Such an
arrangement enables the spacing between the jaws 101, 102
to be varied by a greater extent.

A jaw adjustment mechanism 107 is provided to control the
spading between the jaws 101, 102 and fix them around a rail
during, use. The jaw adjustment mechanism 107 comprises a
shaft 108 having a cap 109. At least a portion of the shaft 108
is provided with a thread which is configured to engage a
corresponding thread on a nut 110 provided with a flange 111.

The cap 109 is configured to engage with a tool, in this case
an allen key, so that the shaft 108 may be rotated. The nut 110
has an outer profile that corresponds to that of an aperture 112
provided in the body 103. Both the shaft 108 and nut 110 pass
through the aperture 112.

The flange 111 limits movement of the second jaw 102
away from the first jaw 101. By rotation of the cap 109, nut
110 is urged away from or towards the cap 109 due to the
action of the threads and the fact that rotation of the bolt is
inhibited by the walls of aperture 112. Note that while the
walls of aperture 112 closely match the nut 110, some toler-
ance is provided to permit the nut to move therein so as to
accommodate the pivoting movement of the second jaw 102
as the jaws open and close, particularly for embodiments in
which the first end 104 of the second jaw 102 is able to pivot
about a plurality of points.

Through movement of the nut 110, the flange 111 either
urges the second jaw 102 towards the first jaw 101 or allows
the jaws to be spaced further apart. Thus, it is possible to
clamp the jaws 101, 102 around a rail so as to affix a crossbar
thereto. As would be apparent to those skilled in the art, nut
110 may be coupled to the second jaw 102 so as also to control
movement thereof during opening so that the jaws are delib-
erately urged apart and not merely allowed to open. Note that
during installation of the brackets (i.e., their connection to a
rail), at least a portion of the upper housing thereof is removed
to facilitate access to the cap 109.

According to preferred embodiments, second jaw 102 is
provided with some ability to rotate about the axis of shaft
108 to enable the brackets described herein to be used to
connect a crossbar to rails that are not parallel. To achieve this,
first end 104 is movable across the surface of the underside of
the crossbar in an arc that has a centre point substantially at
the centre of aperture 112. According to preferred embodi-
ments, ridges or steps 113 limit the extent of this movement.
Where slots, ridges or grooves 106 are provided, these are
preferably formed to be arcuate as shown in FIG. 6 so as to
facilitate the movement of first end 104 with a groove or
against a ridge. The plural number of ridges or grooves, as
shown, enable the contact point between the second jaw 102
and the lower surface of the crossbar to move to take account
of the thickness of the rail to be held.

According to the embodiment of FIG. 6, the ridges or
grooves 106 are provided on an insert 120 that is adapted to
couple to the crossbar. The embodiments are not limited
thereto and it will be apparent that the slots, ridges or grooves
may be provided directly on the surface of the crossbar.

Thus, according to preferred embodiments, the second jaw
102 rotates as shown by arrows 114 and 115, thereby provid-
ing for improved flexibility in the types of rails with which the
embodiments may be used.

Thus, preferred embodiments simplify the installation/re-
moval process for roof rack crossbars in that a single fixing
operation is required at each end of a crossbar. More particu-
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larly, the jaw adjustment mechanism 107 of the invention not
only secures, the bracket to the rail but also the crossbar to the
bracket, at least when a bracket has been fitted to a rail at each
end of a crossbar.

While the present invention has been illustrated by the
description of the embodiments thereof, and while the
embodiments have been described in considerable detail, it is
not the intention of the applicant to restrict or in any way limit
the scope of the appended claims to such detail. For example,
although the invention has been described with reference to a
pair of arms, it is envisaged that the crossbar insert could
comprise a single arm, or three or more arms, provided that
the crossbar included corresponding cavities in which to
house the arm(s).

Additional advantages and modifications will readily
appear to those skilled in the art. Therefore, the invention, in
its, broader aspects, is not limited to the specific details of the
representative apparatus and method, and illustrative
examples shown and described. Accordingly, departures may
be made from such details without departure from the scope
of the applicant’s general inventive concept.

I claim:

1. A crossbar assembly comprising:

a crossbar having a first end, a second end, a long axis, an
underside, and a plurality of grooves on the underside,
each groove of the plurality of grooves being generally
perpendicular to the long axis; and

a pair of brackets configured for coupling the first and
second ends of the crossbar to a pair of rails on a vehicle,
the pair of rails being generally perpendicular to the
crossbar, each bracket having a crossbar housing for
receiving and engaging one end of the crossbar, each
bracket including first and second jaws, each jaw having
a first end portion engaging one of the rails, the first jaw
having a second end portion connected to the respective
crossbar housing, the second jaw having a second end
portion selectively engageable with any one of the plu-
rality of grooves for selective translation of the first end
portion of the second jaw in a direction parallel to the
long axis of the crossbar.

2. The crossbar assembly of claim 1, wherein the grooves
are spaced apart from one another on the underside of the
crossbar in a direction parallel to the long axis of the crossbar.

3. The crossbar assembly of claim 1, wherein each bracket
includes a jaw adjustment mechanism including a threaded
shaft and a nut passable through an aperture defined in the
respective crossbar housing, the aperture being oversized
relative to the shaft and nut to accommodate pivoting move-
ment of the second jaw about first and second pivot axes as the
jaws are urged to clamp the respective rail, the first pivot axis
being generally parallel to the respective rail, the second pivot
axis being generally vertical and perpendicular to the respec-
tive rail and the long axis of the crossbar.

4. The crossbar assembly of claim 1, wherein the grooves
are provided directly on a surface of the crossbar.

5. The crossbar assembly of claim 1, wherein the grooves
are provided on an insert coupled to the underside of the
crossbar.

6. The crossbar assembly of claim 2, wherein selective
engagement of the second end portion of the second jaw with
any groove of the plurality of grooves forms a substantially
horizontal pivot axis about which the first end portion of the
second jaw is pivotable relative to the first end portion of the
first jaw.

7. The crossbar assembly of claim 6, wherein each groove
of'the plurality of grooves is curved to allow the second jaw to
pivot about a substantially vertical pivot axis when the second
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end portion of the second jaw is engaged with any groove of
the plurality of grooves, the substantially vertical pivot axis
being substantially perpendicular to the substantially hori-
zontal pivot axis.

8. A vehicle roof rack comprising:

a crossbar having first and second end portions, a long axis
extending between the first and second end portions, an
underside, and a plurality of grooves on the underside,
the plurality of grooves being spaced apart from one
another in a direction parallel to the long axis, each
groove of the plurality of grooves being generally per-
pendicular to the long axis;

a first bracket including a crossbar housing for holding the
first end portion of the crossbar, the first bracket includ-
ing first and second opposing jaws, the second jaw being
pivotable relative to the first jaw about a first pivot axis to
clamp therebetween a first rail of a pair of rails con-
nected to a roof of a vehicle, each of the rails being
generally perpendicular to the long axis of the crossbar,
aportion of the second jaw being selectively engageable
with any one groove of the plurality of grooves to form
the first pivot axis and permit the first pivot axis to be
selectively moved in a direction parallel to the long axis;
and

a second bracket configured to couple the second end por-
tion of the crossbar to a second rail of the pair of rails.

9. The vehicle roof rack of claim 8, wherein the portion of
the second jaw is a first end portion of the second jaw, the first
jaw including a first end portion connected to the crossbar
housing, the first and second jaws each including respective
second end portions configured to clamp the first rail therebe-
tween, movement of the first end portion of the second jaw
from one of the grooves of the plurality of grooves to another
groove of the plurality of grooves being configured to adjust
a displacement of the first bracket from the second end por-
tion of the crossbar along the long axis.

10. The vehicle roof rack of claim 8, wherein each groove
of'the plurality of grooves is curved with a respective radius of
curvature to allow the first pivot axis to pivot about a second
pivot axis when the first end portion of the second jaw is
engaged in any groove of the plurality of grooves.

11. The vehicle roof rack of claim 10, wherein the second
pivot axis is substantially perpendicular to both the first pivot
axis and the long axis.

12. The vehicle roof rack of claim 11, wherein the first
pivot axis extends in a substantially horizontal direction and
is substantially parallel to the first rail, the second pivot axis
extending in a substantially vertical direction and being sub-
stantially perpendicular to the first rail.

13. The vehicle roof rack of claim 12, wherein the second
jaw is configured to pivot about the first and second pivot axes
when the second jaw is urged toward the first jaw to clamp the
first rail.

14. A vehicle roof rack comprising:

a crossbar having first and second end portions, and a long
axis extending between the first and second end por-
tions;

a first bracket including a crossbar housing in which the
first end portion of the crossbar is received, the first
bracket including first and second opposing jaws for
coupling the crossbar housing to a first rail of a pair of
rails connected to a roof of a vehicle, the first jaw being
connected to the crossbar housing, the first bracket
including an actuator that when actuated moves the sec-
ond jaw relative to the first jaw to clamp the first rail
between the first and second jaws and secures the cross-
bar to the bracket;
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a second bracket configured to couple the second end por-
tion of the crossbar to a second rail of the pair of rails;
wherein the crossbar includes an underside, and the

actuator being configured to pivot the second jaw
relative to the first jaw about a first pivot axis to clamp 5
the first rail, the vehicle roof rack further comprising
an adjustment mechanism including a plurality of
grooves on the underside, the grooves being spaced
apart from one another in a direction generally paral-
lel to the long axis, each groove of the plurality of 10
grooves extending in a direction generally perpen-
dicular to the long axis, the second jaw being selec-
tively engageable with any one groove of the plurality

of grooves to form the first pivot axis.

15. The vehicle roof rack of claim 14, wherein manipula- 15
tion of the actuator from an unclamped position to a clamped
position causes the bracket to transition from a mobile mode
to an immobile mode relative to the long axis of the crossbar.

#* #* #* #* #*



